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WD 2004/ 053367 PCT/ US2003/ 037735 PERMEABLE GAS
ASSEMBLY FOR GAS DELI VERY 5 BACKGROUND OF | NVENTI ON

woiel4dssde7t he | nventi on The present invention perase®3/037735

to a gas val ve assenbly, and nore particularly, to a
perneabl e 10 gas val ve assenbly that controls fluid
flow froma downstream fluid source to an upstream

processin p ed Art 15
Vany | ndudrEABTicCasAss il ak CRbFhg by
applications require the use of highly toxic fluids.
The manufacture of sem conductor materials represents
one such application wherein the safe storage and
handl i ng of highly toxic hydridic or halidic gases
becomes necessary. Exanples of such gases include
sil ane, germane, BRORGROUDHVOPANMENTIONI ne, sti bi ne,
hydrogen sul fi de, hydrogen sel eni de, hydrogen
telluride, and other halide 20 conpounds. As a result
KiéldoOie tivieyti@dnd saf ety consi derations, these gases
must be carefully stored and handled in the
i ndustrial process facility. The sem conduct or
TH&%&EﬁtMn\Peﬂtlorpﬁ[attés Gélh 3hs Jaﬂe'a@s%nﬁ ﬁl@mgﬁﬁﬁﬁiéﬁlahy % h J&$neable
of "arsine (AsH3) and phosphi ne H3) as sources of
e gelie @ssemb,ly ﬂaaﬁ go 5\!16 iloy fom) a dawhsigar fvidaseueee itopn upstream
ntation systens typically use dilute
é#%%%ﬂ%%éhf AsH3 and PH3 at pressures as high as 1500
psig. Due to their extreme 25 toxicity and hi gh vapor
BLEssur e their use, transportation and storage raise
§ﬁ8ﬁfPP8£HFq§%¥%%§S concerns for the sem conduct or
i ndustry. For exanple, arsine is an extrenely toxic
as that is used by the sem conductor industry an
D BArIEAl PrsPEtng; 3ﬁ'd FRaaeeTing aprtistions Frapie éhe e emnghly toxic
1%.5& PSihe ABGNARE! dNGnfdon@ictdrNBateddls Ents Sthel Ehc? application

pro uction environnents presents a w de _Val‘l ety (0]
Wkezein dlesusafes ptorage ianh bandhing ef kighly toxie hydadigoahmlidi¢ igarde becomes

f i entire volune o . }
SosBlsg BmbR ff SN LN BB, e Mo, AT Shosfhine, arsine,
diibinb,dihy@rogbrt h‘uIHde,f tetropéng selesitld,i hgkogen t&manﬂemadi afifeer halide

er,tq Life_and Health DLH) .. | evel If the
ROy, s g iy R GOt b 4505 gt 08 carcfully
1808  hai1beE Wl igtustiBia protdda tfadildy. MERY sBRAKbAdUCRE fdustry in

woul d be extrenmely deadly concentrations in the area
Regigular relies on the gaseous hydrides of arsine (AsHj3) and phosphine (PHj3) as sources of

arsenic (As) and phosphorus (P) in ion implantation. Ion implantation systems typically use
dilute mixtures of AsH3 and PHj at pressures as high as 1500 psig. Due to their extreme
toxicity and high vapor pressure, their use, transportation and storage raise significant safety

concerns for the semiconductor industry.

For example, arsine is an extremely toxic gas that is used by the semiconductor industry and
typically stored in pressurized containers at about 250 psi. The handling of arsine cylinders
in production environments presents a wide variety of hazardous situations. A leak in one

140 gram cylinder of arsine could contaminate the entire volume of a 30,000 square foot
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the source of the spill. 5 Gas pressure regul ating
val ves of the type for delivering gas at a relatively
wo oa4fosBsBUr e, have been known and used for ne€I/US2003/037735
years. However, these valves are subject to | eakages
of the highly pressurized gas al ong val ve stens.

Unl ess sone provision is made for preventing such
| eakage

ea t he buil d-up of high pressure gas.lea e
by b Ol b e eEhe PHE® JHPBUSE Joey ooy Heath DL
1dvBE NP HAE1ER2sURI B! RO EGhbrithARnicolld doh\@ ih @gew afifftesatilich would

produced distortion of the delivery control. In qrder

ntean that for foyany Fheurs filiese wowlf bp exikapRdy desdhecoppeadatins in the arca near

requl at j valves resort to the use of a constantly
ﬂgﬁgﬁmg?ﬁ%gﬂﬂgTic vent port for releasing gas |eakage
directly to the atnosphere. Cearly, in the case of

i nfl ammat ory .gas .or | 0si e ses t '

R AR S5 7B RERL5, ARIT S SRR o prssr
HRROBE fndvieaidivesiSfohgahyt easnHosalee] theda azlaeschre subfectindealimges of
open port is not an option. hy vi ew of the seriéng% eventin
thoighly peepsupigrd gan plang Vel et (RS SO RICYSIBUPE S PO &
sfith 1@{1%%% md-@f &RRr@furé BRIGKhEIindRppddn@hupids Kithar the valve

I scl 05€s systens for preventing such catastrophjc .
deeice aseintbdiceinoinfritenderd biaging fipgpgulaiesandsprodneed gigtortion of the

704, 967: 5 707, 424 , |
T A U S e
BRsas thahise bf DaAEaitsy apbn simosghetic veng ppre faatreleasing gavisikage directly

pressure_reduction to desorb.toxic fluids fro ' .
L e e S
dcBESRAHASHE FeleddOYBMEN o coiTRedbich bitofiks b B@tiogaBealth and safety hazard, .

reduced due to residual absorbant material that may be
asdan gbenepprifgf notian oph- di schar gi ng gas. 25 Accordingly,

there is a need in'the art for a gas assenbly delivery
systemthat avoids the disadvanta&es of known .
Kletiéw of yhessesibenpotentia] futiinjgryt ¢redeathothatagnuld wesull Bpmaag; yyntended

hj ghl pressyri zed .t oxi C,. es. . di hi
B P B e e R o bt Bl st
Jelebietbraiige thelde Nt SapPnadosabgos, besn b, 70m9ET, SAD7,430 ahd 5,5 83,88 teach
broad object of fhis. inv

nti.an to reduce th .
§Y86F K71 Stargecnd LhPriing ol ygwfl? F%CEB&@F Faspsofigh opgpate at ambient
%%?l/ﬂ%tu&é g%iugin F %@@sﬁfb- reducih 20 Q45 336 fluids from zeolite materials
US2003/ 03773 Anot her object of this invention

IS .
bayire! high plarage (feeptvelerprcy feiothpreraasest FIQUHED dre RUgY of the gas is

rhe Qc%ld id{llgto residual absorbant material that may be entrained within the discharging gas.

Accordingly, there is a need in the art for a gas assembly delivery system that avoids the
disadvantages of known delivery systems including the avoidance of releasing highly
pressurized toxic gases directly to the atmosphere or reducing the purity of the discharged

fluid due to entrained absorbent material.

Tt is a broad object of this invention to reduce the possibility of accidental spillage or release

of toxic liquid or gases.
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storage and delivery of toxic fluids. A further object
of this invention is to provide a discharge system
W@ b@/osBest rains the flow of 5 gas during norp@&l/Us2003/037735
operation as well as during any kind of valve
m shandl i ng or valve failure. SUMVARY OF THE
| NVENTI ON 10 The present invention relates to a gas

delivery val ve device, that. provid a_contr.olled .
NSO L0 B BT R TRIPAE B Ao P iS e, G pandiine.
sERNL 681 deBiviper RkRERS®EI Ng tool . In one aspect, the

présent invention relates to a perneable fluid val ve

assenbly for delivery of a fluid froma fluid source

t d i i i s S s the flow of
A R PR R BARRTE R PR AL AT S B LBl e
8Ot fiamal bmnitiog sl wélbas flwing atyekind @f galye unighandling or valve

per neabl e val ve devi ce positioned downstream fromthe
f#1]u8-d source conprising a valve nenber and a

per meabl e val ve seat nenber; wherein the val ve device

i s adapted for novenent_ bet ing position 20
t hat bl ocks fIuidspbgﬂﬁgﬁﬁgﬁﬁﬁgpﬁgﬁﬁﬁk port and an
open position that permts fluid flow through the

inlet port and val ve device;, wherein the val ve nmenber
Thaspresefiti msentiendrelated to asgrs oledivasn yabvAdlerise thatrgpvidssce cqryrolled

ositioned.in.the.j ; e’ i 1.
iR v i Ryt RO e AR hel RnY BB RO
bore therethrough for acceptance of an extension

attached to at |least.a section of eq .
1 B ot R AREPLIo Te i SO Bty i aetivers
dh f%lhﬁﬁc){@h;ﬂﬁidss@&;c_e f@d’@g«nfs’@@mfrb&eﬁnmsi d@_&@ll;isinﬁ;t hat is .
conformngly contigured tor engagemne .th the, secon :
end. on WpicPor BT vemERISHIonaH: FABRIE 21 AT Soprey (g qovine fuid
1?§ﬁﬁgqﬁhp Pgéerial for transference 30 of the fluid

fom the fIu

I'd source through the inlet port and the
per meghimecabeesive davief pashiensddoyasiseass fror direfluid soupgpeomprising a

W@%@%@@ r oce%%ilen‘%h;e%ggt n%%@r;t he 3 WD 2004/ 053367
wherein the valve device is adapted for movement between a sealing position
that blocks fluid flow through the inlet port and an open position that permits fluid
flow through the inlet port and valve device;
wherein the valve member has a first end and a second end and the first end
is positioned in the inlet port;
wherein the valve seat member has an abutting first end having an outflow
bore therethrough for acceptance of an extension attached to at least a section of the
second end of the valve member; and
wherein the abutting first end of the valve seat member comprises an insert
that is conformingly configured for engagement with the second end of the
valve member and fabricated of a fluid permeable material for transference
of the fluid from the fluid source through the inlet port and the permeable

section of the valve seat member to the downstream processing tool when the
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val ve device is in the open position. The present

invention further relates to fluid discharge froma
w@e@gssasszed tank and through the perneabl e vBECTES2003/037735

devi ce, wherein the perneable valve device is

conmuni catively 5 connected to a chanber surroundi ng

a di aphragm The di aphragm defines an interior vol une

i solated from pressure condnhlons upstream of the

val ve dewiabie dgviee BiyRgeeFnAofHOthe ext ension at the

second end of the valve nenber to control the anenent

of the valve nenber in a manner that retains th

mapmeennmmmm fiarthon eelafesatoifhvis! Hesbpige élwnumqefsuaze&rt@é%%lfi dhrough
i LESLENt [l D Nee t Y QhiyEEIoOke S tivel
o P e TS RpGeR I G Rlle PP i ommunioavely
chlevted W@rﬁbﬂfanﬂaer shuodiag ap@sphragn‘n Thiaedigphiragen defifge @n interior
her retain
TBbelrure! Hohe Sl biDaumat A BT LG B8 ekt ue
efleRForOht thDRecohil lefid o€t Riivel Membel tu exonmestitae mo'ﬂsment aolf \ﬂ@ valve
menber is preferably an el ongated. sfructure LD
npeigbet mrastna@wg tha reiaias the vplye membeisin they sga Hg pos1 1on Foatil'a pressure
e?élsflals %, R Rl Jﬁh@&ﬂaﬁﬂﬁaé& ahd el illeBér ¢TQRE chamber
provi e su iclent space for " passing the fluid
ﬂidvmthg alv merrfubxsco ﬂwmpﬁn pesitionh @h?Jé%lYﬁaTa r ey op difthek retained in
val ve. devi tR& of th
tﬁeofgﬁprilgs%osglo g we§1ﬁerﬁ mefagg @&s &%@?% S(ﬁgcggi%@gbggﬁymfg% of the
fHERA 6f B valv€mhaimbate to the remai nder of the first end
extension to provide sufficient space in the bore for
filling of the fluid source when the valve nenber is
TR e hRnibleis il 10 RE Blohdakdd sROGeivitRrei? e lfifst and E)hﬁmon has a
aspect, the present invention relates to a f q&. P
bdugpdl cpad-sestiensh dimsngion alativade fhelplpt Bort £ Plogdy Sp IBWPfaSPaCG or
okl Oy R88O8H the valve device. Th
Sy AR AT ALSRERN Rl e dve, o
iﬁruit ¢t emefnsmnflhayl firtherugoreprison tipl with agreducad gros§-pesHotah dimension

rfa g{ﬁthpﬁgeur%ﬁ% er, ocf@l} Y lstvegld %}?t\éns?o% tgg%‘ﬁc*eosﬂﬁﬁleqreﬁﬂ% 1rh%’emore for

r1sin

Highy 6f tBeahid @BLi’fb@When\mheVe&vf:rméﬂ‘nlfsEr !sahmed diethie Gwlyi cpem ik posetgpn
for novenent between a sealing position that bl ocks-
fluid flow through the inlet port and an open position

h?xtot}ﬁte b&PetsS el 3%1’%@1& foveioh heRieg o bR rhédbet ﬂlﬁ& rvalvardsembly for
ve devi ce, wherein the val ve nenber %s a first
dahigerziofia ﬂulglégth@j flaid gourgiiepelopnsippammrecgpsing tool comprising;

an inlet port for communication with an outlet of a fluid source for flowing fluid
from the fluid source;
a valve device positioned downstream from the fluid source comprising a valve
member and a valve seat member,
wherein the valve device is adapted for movement between a sealing position
that blocks fluid flow through the inlet port and an open position that permits fluid
flow through the inlet port and valve device,
wherein the valve member has a first end and a second end, wherein the first

end is positioned in the inlet port; and



10

15

20

25

30

end is positioned in the inlet port; and 4 WD
2004/ 053367 PCT/ US2003/ 037735 wherein the val ve seat

wOoreeoBes33bas an abutting first end having a borBCT/US2003/037735

t heret hrough for acceptance of an extension attached
to at |l east a section of the second end of the valve
menber; and mherein t he extension at the second end of

t he val ve S fabr cat 5 f1ui.d pe abl e
mat eri al ge g’ﬁ Lyeeivat m8‘ing?rh Sy F‘@“‘i‘%ﬁ{# r‘?B‘E E'IEY}P%{ a bore
sour gierdthiofgty for dcbtantd 6f ap extensidriiidBdl tohg 1BAE ABRBA of the
extension of the valve nenber and then to the outfl ow

bor e Sefond prd Qfdhs alveanembeb#Ber to the downst ream
processi ng!hEI@i\%ht ﬂwfoh%t th¥ @éc\f)ﬁd gl%i‘lé Vatve HerffBbr ‘?soﬁﬂ'icated of
en t val ve

posi tion conponents of the present
assentflujd pareeaide mequdg“elttraasfdrenm thmﬂlad; fromethe flpid soureethrough

for Rie ¥11 gg&g t hm?lve m%£b19 Fxter{suolndof 1{11 Lllx%h ! hbeer IaIrl]Ci &en to the

port, preferably po YI6h 0 e va
ext enaiflow Bozeraf ths vhlRe ssagmg@btlervib tie dmdls@@ni médsﬁgg fobEwhen the
si de |l.s.of, the outflow bore in the val ve seat

memb &AIVE GOSEIS I AAPEN RS ent of substantially al |

fluid through the permeable material portion of the

val ve device to the downstream processi ng 15 tool,

Whep the cRmpareats ahdhbiresenhvabreaseeroriPieenet cegagechand thus in an open

12) n%gg?& Wéﬁct)\ﬁafﬁ&% : er? efﬁfenttcﬁ qlu}/ (ﬁ.gh HEW’HE{ H?&a 5 G %qulon of

ectiveness thé valve eV|ce nma
the yéluel egmber aitmigulranfans inamgag@g withi anidi contaétingftheiside walls of the
GG SeB 0L 5 S SHARETL R FREH Spbly a s
thiougld tlﬁQid:ﬁﬁ&bteomitaﬂla’l Qi)rtﬁ;hfcﬁ ige vdhee devide tp it d’(ﬁﬁﬂs’@éani Processing

the requlator and |{ts fail safe operation. yet
tﬁgoﬁﬁe he, 8536 emben i pecTrhdimen aR, fhcopprmedblg @steltswnaof the valve

RELBR ADME satdhy Enasasidl v for controlling gas delivery
froma higher pressure fluid source to a | ower

pressure processing 25 tool conprising: a valve

O %E‘gétw@?e\éé ﬁglv%/)‘vg ng%geeﬁg & cfulaecﬁm atalleglﬁatgf ﬁ%dsﬁg, within the fluid
and a ul per apl e | nser osi il one
doetcoeertaihéreor wdjaveat fpofhp etteréun af tHeeluidboneceseathinag A e atisr within

tbfg%{&léi g?ulgg o!é(g}ttzgﬂed%f%%ggow 4 tﬁcl:{lo% ef\)lh Elg rggb ?ator and its fail safe

operation.

In yet another aspect, the present invention relates to a permeable valve assembly for
controlling gas delivery from a higher pressure fluid source to a lower pressure processing

tool comprising:

a valve poppet movingly engageable with a valve seating member; and

a fluid permeable insert positioned between the valve poppet and the valve seating
member that is isolated from flowing fluid when the valve poppet is sealingly engaged with
the valve seating member thereby preventing fluid flow through the valve assembly,

wherein the fluid permeable insert provides a diffusional path for transfer of all flowing
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30 the val ve seating nmenber thereby preventing fluid
flow through the val ve assenbly, wherein the fluid

w@eonesdsbe i nsert provides a diffusional path POI/US2003/037735

transfer of all flowng 5 WO 2004/053367
PCT/ US2003/ 037735 fluid fromthe higher pressure
fluid source when the val ve poppet is not sealingly

n ed ith the val ve seating nenber, and wherejn
@Hg ?%E’r ngltﬁ g Prﬁ%lie?flﬂeﬂﬁwubcg Vrlﬁg dhe g@EV_q RPBetiifpot sealingly engaged
witiatirblagcaustingnaaseaing viidrdnaR ffm@bleNflert A8 bY #s¥Red into the
oppet or the valve seatln‘g m?rrber. 51n a further
By

p A .

walakle and engageable swfce phitet epeppelr the valvaseating memper.

di scharging fluid froma fluid source container to a

downst ream processi ng tool while reducing uncontrolled

lli ssGinthergrspot, the piesent mmyemtionarelo®n i@ mexthodt for disettatpdeg fluid from a
QpEPrising. . connectin n outl et port .of flyid

A0 ok SRpiiiRE 16 3, diftogtiepd Prospiipytoo]” Wil aeduging cppspyrotied

dehinge of fuip friosi thg)contdined teamytRodEmiieisingnd a per neabl e

val ve seat. nenber; wherei ﬁ}l't he val ve device i s adapted

for MOVRETERNE 3o dierta0fs Apidngpusssioptaier te Ak inle RaEkaf a valve
gfsg%@ﬂgv@dym@% the inlet port and an open position
that permts fluid flow through the inlet port and

val v vabgimembengndragiermaahle velik veat membes has a first end

and a sec [ ' L.tione s
Mt he- 1 naprei Ak debfe 1 dofire€ R ot ulel bBARLLL AR posiion
an abhdt biaels fluid Stowethebupla therigleporoatidf dAnapen Positton that permits fluid

theref hrou or._.acceptance of . an extension attached

to a (’Iwetgggglé%élg%ip(?ﬁaB‘?VEﬁYFe&_VECS’cond end of the valve
menber;  arndedteheilvd MEmBiWHaé b figst bhd Sid Lo entl A8 the first end
val ve seat nenber, conprises an insert 20 that is

conf ot PAsHigned Bdhs inlstip®H f or engagenent with the second
end of t h@vhex‘éﬁil thé VH@E’Q@%’E m%ﬂl@?lf l?agrah%ﬂﬁtﬁﬂg @i&st @?4 héUld)‘% an_outflow
perneabl e material for transference of the ul rom

t he fobrgi thersthrpugle fareaspighcetdi@n ienfeasiontathed iol att Ibast a section of the
per ' ) | ve seat nenber to the
dO\Amng?c:&ég?ﬁld;%féée‘gag\fenger%%glax\g/\lhen the valve device is

in the opehempinsthe hlontingafivet &8 dflthenvabg: debtiineinber @omphi@s an insert
];Jlelr“rncej ag?:%@grs&gg o?rllnrl@fy ctmq lc?ul“rlgc{1 fotr Igggalggkgr}t vpn%r t1i1é second end of the

valve member and fabricated of a fluid permeable material for transference

of the fluid from the fluid source through the inlet port and the permeable
section of the valve seat member to the downstream processing tool when the
valve device is in the open position; and

flowing fluid from the fluid source container through the inlet port, permeable valve

seat member, outflow port to a downstream processing tool.

Likewise, the present invention relates to a method for discharging fluid from a fluid source
container to a downstream processing tool while reducing uncontrolled discharge of fluid
from the container, the method comprising:

connecting an outlet port of a fluid source container to an inlet port of a valve
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seat nenber, outflow port to a downstream processing
tool. Likew se, the present invention relates to a
woreaohosB3bpr di scharging fluid froma fluid souPCBEUS2003/037735
contai ner to a downstream processing tool while
reduci ng uncontroll ed discharge of fluid 30 fromthe
container, the nethod conprising: connecting an outl et
port of a fluid source container to an inlet port of a
a5 gIPbly deyoq gmISIS®E053367 PCT/ US2003/ 037735  assenbl y

devi £&1e0aBhbe aAda vaveRhiveeniBeitber and a val ve seat
nmenber; wherein the valve device is adapted for

novenment “Wersieths valvg é@qiqeﬁ@ a@@geﬁtf?rdﬁovepﬁgttbemegg p sealipg, pesition
fl Ov%h%ﬂﬁ?#@ .*halw fol 'Eﬂr@&g[hpcﬁé @ %@ﬁ aRd AP EFLnARSHibh Gt bdidits fluid
S ui I"'ow I

perm hrough"the 1 nlet port and val ve
devi flew thwheghethaintehporvaldwelvedeties, has a first end and a
second end, whereipn the.first .end,is sitioned,l

the i nl etVHoFE! eavﬁg'e\ﬁ?él}bgf s aflrst e gid ggeg? ﬁdn%@bgpérﬁgghe first

aﬂ a&&ﬂﬁ& bd&hﬁkri]d‘nifedi i thentkt paviang ? outflow bore o
therethrou Tor acceptance of. an ext ension attache
to at le a\ggergn dhecvalgnseat meppker hag agé%)giﬁlag éiﬁ% e éﬁ'xﬁnﬁ%g a outflow

val v r@‘ﬁﬂ%ﬁm' WRESSICE of hec@dsRRS S hedto dt M@stsRotih of the
end g? t alllg\?gﬂﬁeng%r T ¥ £ f

e v is fabricated of a fluid
per mebhdeendetf greivalve ingmbey; apsf er ence of the fluid from

the fluid, SOUl G e eﬁﬁgl‘?gﬂﬁé setcgﬁcpéh?rbtf F]ﬂ?:evaivlg bR P s thabricated of

t hrough the perneabl e extension o e valve nenber
and thetuid yefrhablebmnteridf for Hensfatene s éte fraidbemtibe tflwd source

downstream 15 prpocessi ng t.pol en_t he I Vi
is i ﬁoﬁﬂn?fp@f’“ﬁgﬁet i‘rg‘ﬁ; pog?h &E?P%%gp?qnﬁ?bgeafe §r£t§1r1r31(il g{S the valve
fl Ui cheidbr GRA GRNAIMIDGT bélar SUGR tdtee isedt eherploartto the downstream

permeabl e val ve  nmenber extensjon, outf|ow pqort to a
down Btacessing o) vdew the galv e davice 1hHio a89BFPSII A er

aspe ﬁ%@ir@r}ﬁli@ﬂ}fﬁ gﬁéa%gé F%{rcet QBtaireY SRR 'ﬂlevﬂlﬂle{ %&E &R able valve

apparent fromt lowm ng nore detaile

rokgsteer Exteisom, outfléee porit tp odvnsiesnt prAceRiingiophe

acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

DRAWNGS Figure 1 is a side elevational view of a
PRLEBALE ottt ¥pedeatidedvatagehef the awemion iwill beroimerapparent from the

following more detailed description, taken in conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevational view of a permeable valve device of the present invention

showing the permeable valve seat and valve poppet in a closed and sealing position.

Figure 2 is a side elevational view of a permeable valve device of the present invention

showing the permeable valve seat and valve poppet in an open and discharging mode.

Figure 3 is a side elevational view of a permeable valve device of the present invention

showing the permeable valve seat and valve poppet in a filling mode.
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25 showi ng the perneabl e val ve seat and val ve poppet
in a closed and sealing position. Figure 2 is a side

webk@vasizonal vi ew of a perneabl e val ve devi ce PET/UR®03/037735

present invention show ng the perneabl e val ve seat
and val ve poppet in an open and di schargi ng node. 30
Figure 3 is a side elevdational view of a perneable

al ve devjce of the present invention show ng the
%@Pfﬁé‘atﬁ p&ldg éleveloe@atle%ﬂﬁawgtetxen?fdﬁp@tt of the grepent fpvggtion showing

R dR1ve 7, 0 / %@Q&%
a side Sg%{%/%t %ﬁeg?&?i@tel\}vﬁgg gn ot heélggé?r(‘gegg??ré%tq U%?‘seé i sealing
PAsE®Ent i nvention showing the valve seat and val ve
poppet having a perneable extension in a closed and
sealing position. 5 Figures 5 and 6 show the val ve
Eﬁgmemi) byd @$hofii theivavelassembdy Of Bipent is tidgeat odgeslofdistanige through

%P%n§ 3ﬂ8%§’ abI ext ensi on of the val ve poppet.

3 eW5V98q§§§enbly of Figure 4 fully

extended in the fill node for easy and quick filling.
10 Figures and 9 show the perneabl e val ve assenbly
Figpts 7o ye 8’& vialye gssgmplygd IFaguge 4 Gdlyreyteadediia theofiis mode ffé ipasy and
&Rtk £R %n5|on and contraction that translates novingly
engagea novenent to the valve assenbly. 15
DETAI LED DESCRIPTION OF THE | NVENTI ON AND THE

15’35»':55{%5’ 9 sﬁg/\g% permgab lr_Ea}%[/Equssl ntgg I&:}%?néng%g 18‘[0 a rhegalgtor using a

p-d

sent I nvention

lpullesrs ugystemd férl ekgdnsioni Cihd asont@ctfone SR trabsidtet OaibEing@RSengageable
froma fluid source is acconplished by diffusing the
gaenent 9 ihvalve a5%mMelt meabl e section of a val ve

assenbly device. Referring to Figures 1-3, a valve

asseany device in accordance wth therﬁaesent
i nveRPETSRLED DESERE HONOR HEINYENTION AN T HEP RERFERRED

menber 12 (poppet) agg @ﬂﬂﬁﬁﬁfT ggnber 14.

Encl osed within the va ve sea |s an insert 16
fabricated of a perneable materi al for 25 diffusing

arel ugh. ALt hough n ource
RREeh RN Bl o BN o IR R ool pE 2 i, such
d pressdiiaddetbyic lg@§fr61ﬁ anfifid esurédie avadmpiistad v9aMf)sing the gas through a

Downst r eam of, t he
permea lte sect{(r)]n ofa valve assembly device.

Referring to Figures 1-3, a valve assembly device in accordance with the present invention
is generally depicted at 10 having a valve member 12 (poppet) and a valve seat member 14.
Enclosed within the valve seat member is an insert 16 fabricated of a permeable material for
diffusing gas therethrough. Although not shown, a source of fluid under pressure is
preferably disposed immediately upstream from the valve assembly. Downstream of the
valve assembly is a processing tool (not shown) that requires fluid at low pressure. The
valve assembly device of the present invention controls passage of fluid from the source to

the downstream tool.

Valve member 12 comprises a first end extension 18 which in Figures 1-3 extends axially
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val ve assenbly is a processing tool (not shown) that
requires fluid at | ow pressure. The valve assenbly

waleaiso8330T t he present invention controls passegEUS$003/037735

fluid fromthe source to the downstreamtool. 30

Val ve nenber 12 conprises a first end extension 18

which in Figures 1-3 extends axially 8 WO 2004/ 053367
PCT/ 03/.037735 tward and j.s.qQf suffi | engt

U ATRBAG 4t AuGcender st Mo lsR iflfreott 2t Rk tpGe Hathed to
fat Al wdrck For thall§fefohddl I IROMIIE € e Walvé AREHE CTGE figd ehd'Ektension
fluid to the valve assenbly. The first end extension

1% haraz, smallarerosesectiped slimension gplativedionthe slitension| oftthe anlat ort to

]élggigg Etﬁggéﬁt% acl ffor%'?cﬁ/}pﬁl@lkt%tfc}'@ }ée{r‘rgn% ﬂ[u;al a dth? ﬁtlfdi sﬁx]rgg Ehrough

rom
the urilet oL r@mtltel’secmng fend of the vialvk eﬁen’.[lﬁf is.a deatitghe abegiagdurface 22
@ﬁ%‘%&%ets g‘gthva??f\éf%sfrérﬁ KL é%veﬁ"'@ & nﬂ? %@%@%ﬁ* }%’tgtlhg Dermeable valve

SeeN/RESBIrY14C Oftfei s8¢0n8 @nd Wf fi3GA1vE Inepfbel RRhBESNBRRECanVHthSion 26
seat nenber 14. The second end of the val ve nenber

thefr brads Bt pulew hared8: thisxisndoipto and fraversesdhigyet the germeable
Avediifldepore 28 that extends into and traverses

t hrough the perneable valve seat nenber. 10 Figure 1
illustrates one enbodi nent of the perneable valve

l. pr.esent ention t he.val.v
AREECT Mfst O YB3 eny S baB Y HeFh ol 251 6 prosen
mednvien wherin e whiee pdpbet ﬁlefnbérrmals eI} érappedd Ui ih@ Tﬁ)eﬁlﬁbable valve

revet fl ui low fromthe fluid source to th
% H tq g)(‘j‘P a syHfwedwictior to mgyeat fyid dew Spnpthe tﬂHél source to the

;ﬂ@éégﬁfi‘%lt@ol nat gfd %ntéc@ﬁ%rslhrf;& b O%E’chniggllle%ﬁfél Hated Q! %&p 16 is

fromthe fluid source by the val ve er sur ace
eomiplessly esaktedrfrop6the fluidsoufce W ithetvabireendngtier swhte??2 add atension 26

1%)02&?8{ iag&rg sHater] al, Fi gureb(?r |IIu trates the

val Ve asSEnsr Per ating position for
flowof fluids fromthe fluid source t hrough the
ound the head of the val ve nenher

ort, an
bgg il tes e PEEIeARIAIES Feibly it gperyting RosifioR s Say of fids

REHIRS Il solFcBTROARH Yhe 1hId p&iKt £HRAOMe %@ad St & Zv%ﬁfetrﬁember and
fit within the outflow bore so that all dispensed

thoyel ths pemengblerinsstidi of e vab@rsq@amﬁr@em ePiedrablypthe extension 26
i9- ﬁ%e@ %o r@tywﬁﬁinf e tolﬁﬁ'[ov} B&leugeﬁla{ Qu %s%gﬁsgg fﬂuﬂ&%gg ﬁuough the

seal to Insu
permeable materlal An o-ring may be further included to provide a movable seal to insure

transference of fluids through only the permeable insert 16.

Figure 3 shows the present embodiment in the fill mode. To facilitate quick refilling of the
fluid source, the valve member extension 26 is fully extended away from the valve seat
member 14. Preferably, the extension 26 is structurally configured to include a smaller
dimensional end 30 that provides a space or gap 32 between the inner surface of the outflow
bore 28 and the narrowed end 30 of valve member extension 26 to provide for fluid flow

and transference of fluid to the fluid source.
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transference of fluids through only the perneable
insert 16. 25 Figure 3 shows the present enbodinent in

W@ b@4/0533b7 node. To facilitate quick refilling BET/UR®03/037735

fluid source, the valve nenber extension 26 is fully
extended away fromthe val ve seat nenber 14.
Preferably, the extension 26 is structurally
Eonfi red tothlnclqcfllém Ier di nensi onal end 30
R BSSBLITEERNCHETS Hifermeable valve
8946rhislg ©400 EorfiftRed Htpdrﬂ@éblé)%l% 2heniedl 4tzhﬁqdn§fxfaﬁ»é/e§%a@ mber 44.
30 of val ve nenber extension 26 to provide for
Perairable (yalyp anenibeh P eqoaeisesot firstuand extensine 46| whnth in Flgures 4-7
%&%g@ / / e

%ch\lg %}élﬁﬁ){ ity e%gidgégi")’sql?ﬁf %YI 1#2%%9%43(%%? nto, (/hée lg%'I oft fB the line
ﬂohbns @ttbdhed retheflaidl sounce Ifmetrana&mﬁmﬂfyhemmd wnfen&az& agsembly. The
g@g Fﬂéigblte valt‘gsgl rrerrbelﬁ 42 and a algl ve seat nenber 44.

Byiasion 0 das,2 paler £Eostsictipnal duncgsipp relgtive g the dimension of

extigles pén tofrowaé Gh¥ficintipddd % nfbvémer o IAGis@sioRld Huid from the
qutward and is of sufficient length to extend 1nto the
flwd spurpiythrough they iglet perh e OB thensgeordsend of thetvelyeteenliveis a seating or
VSRS SOERE R oL ANPHEL ERES ALk Rt oSt Wrtuce 52 of e
vahed deermantss 44 S®he seomal endiofitiesilya neaibat fuvtRertoonipkiees a permeable
di.nensign.of the.inlet rt. to vide sufficient
SRR R reindn Do, T LA, PR YR TPt i atve s
fnktbe. source through the inlet port. On the second end
of the valve nenber is a seating or abutting surface
50 that engages with a correspondi ng reversely

BORfs| Ho8EheRE rtﬁ@?&n@@ol@@xt@&%nlﬂt VadhEs REAE mgmb%ﬂ' (poppet)

The second end he val ve nmenb urther conpris
prayifesab Higtusiblet wrfa¢eofor Santrotlad Heusf@mg o:frgms a&mnothefdpstwam fluid

:{69{'0@ tc? §net logen dt‘é’a%\r{ﬁgéesint E)opuﬂ guée gk@ glveé Hleglker surthgce and the

IS € per nea

Ermeableecktdnsion 5@ aveafulle e@g’k&mﬂﬁ fRePARE keat nkmbeF MV hiesutBow bore
'fé§S|bIe sur.face for controlled transference of
%4 IR f AR 4UPeR FoekRToRf {Iiig flogiofipra dhe Buid gaurce to the processing

JeMNThHE BAMRB1O %ﬁéﬁél&g SII OR! completdr §{ WalaBed?rorh NRe \ﬁﬁldvﬁ)urce by the
menber surface, and per meabl e extension 54

fealing,juedion g dalke mmuqe suréﬂc@/ 80 gedivalve sdab surfide 57 dboth of which are

@Pﬁ%éﬁ$¥g§&ﬁmngg'£qnﬂ$UIda sealing junction to prevent

ron1 source to the processing
tool. The perneabl e extension 54, is conpletely

i.sol at e fluid soyrce by the 20 sealing
’]'EIE‘HE%% ?fﬁ“{) %%VE ° VY nahkPreEfig eign for low and
Kghel A& S211B8 Romf th¥HiuidsRk® through the inlet port, through a channel 58

around the head of the valve member and through the permeable wall of permeable

extension 54 to the outflow bore 56. Preferably, the permeable extension 54 is sized to fit
within the outflow bore so that all dispensed fluid passes through the permeable material to

the downstream processing tool.

Figure 7 shows this embodiment in the fill mode. To facilitate quick refilling of the fluid

source, the permeable valve member extension 54 is fully extended away from the valve

10
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fabricated of an inperneable material Figures 5 and 6
illustrate the perneabl e valve assenbly in the

wop@rasi3ey position for | ow and higher flow oPCT/Us200%037735

fromthe fluid source through the inlet port, through

a channel 58 25 around the head of the val ve nenber

and through the perneable wall of perneabl e extension

54 to the outfl ow bore 56. PreferabI% t he perneabl e

w2t BEPendbs 4 I ghesfill appdeo thej axtenged: piep @111%4 EXROBEso ZERove 59 that
t L of

RENAZ T SUBL SPANP A Tl B BBk 00 PO cxaapsion 54 and

Serifggiredlyints dwipotthi s enbodi nent i n the fill node. To

facilitate quick refilling of the fluid source, the

per meabl e val ve nenber extension 54 is fully extended

Teperheada thiterial #@brieated hitd/NRe 2004 463619 Zaur?es Efl slllght drag that controls
In the fi

[ 003/ 0377 S menber 44, nmode
Cg gﬁ%&rﬂ;&f fﬂ%ﬁiﬁ@?lsgl&m@s’( B EiE Sressug i fempsgatig of the Tluid end also
fh@%bﬂrﬁeﬁﬁh%f@l@eﬁ%rﬁbéﬂl@ﬂm@ﬁalt @il it SngSABOE RABs the potential that

bypassi ng the perneabl e extensi on 54 and entering
pieysarerspikes wilbrepudt dawnstseam. Gerpradly pey prsribibde materiplthat is vapor/gas

%ér?lglgéb eﬁé‘nt qaé%fﬁltar tlﬁﬁldv ﬁ%&ﬁ] %ﬁ%ﬁgg ?e%%ﬁﬁsf?% el a')lf? ?e variety of

thtttaﬁyjudgi}.ﬂ mh@nplsems]mdmg,afndemWWepdymowlmfe Ib(ﬂﬁ/lﬂ}ﬂlﬂelﬂ! ﬂuonde
b |t f th bl t
Y T Tk —

ongsseRhvRiykéseWlublidd, esul t downstream General |y any
perneable material that is vapor/gas perneable and

preferably liquid inpermeable may be used and formed
PrmBatith d6r \Watds einYouh ﬂ&yrﬂ&ts, et b albiihRe d}flllendméng dS tabulated
i ncluding, Tor exarple,  polypropylene, yVvi ny ene
parmenbilite valugopfa etideavdrighr Qfematyﬂwém potelp@lly fshitebleofoc ehaa;p@meatlon

B ) bR, LRI A5 BE  R S

mb@memﬂaﬁh@rmhﬂ1n+@memphenorrenon and tabul ated 15
perneability values of a wide variety of materials
potentially suitable for the pernmeation insert or

ReARAPILE pYdledBorLsl £55 %E&MO%&WI&M@ @et&ﬁm@e@sﬁygﬁb Bllowing
gas_delivery systemin accordance with the presént

Faseiean Ront XI5 Weereind} T pemmeaiinsrtagek isdhe prmgatipagonstang frgle given
SRR thefal, fdt sﬁhéla?d %ﬂ%@fafﬂr@% B¥sshidCardd¥ A L0 gurfaég area of the

equation R = rein R = perneation rate
]gqmgeapjlen [Feciaceo ﬂ“ hg@ ns tsa:mssﬂﬁlg fto gorgnol/éxq rate of permeation by a number of

means including; changing the temperature that will change the vapor pressure and diffusion

constant across the permeable wall; changing the thickness of the permeable wall; and
mechanically changing the exposed surface area in the diffusion system by moving the valve

member.

The valve assembly of the present invention is applicable for inclusion is several systems
such as shown in Figures 8 and 9. The permeable valve assembly can be included in a
regulator 60 that include a bellow system 66 and an interior chamber 68 that is directly

attached to the small diameter extension 26. A pressure differential facilitates movement of

11
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pol yneric material, at standard tenperature and
pressure, and SA is the surface area of the

w@eomestsson surface. Thus, it is possible to cpeit/U81003/037735

the rate of perneation by a nunber of neans

i ncludi ng; changing the tenperature that will change
t he vapor pressure and di ffusion constant across the

er neabl e [l chan thic ess of the
BE TR e frto SRk Hhst e, RIS Rl rhE Topber 64, In the
SicpRSed tEikReRliAY SRAmbEr i ARedliyfalitdhb@ b Y ShRESRY mERBENGhich is
the valve nenber. The val ve assenbly of the present
ﬂﬁ%%ﬁY@Eﬁ’W@m@bﬁpF@h%Yﬂquﬁmﬁﬁhclu5|on is severa
systenms such as shown in Figures 8 and 9. The

per neabl e val ve assenbly can be included in a 30
Heéhppressare i theichambar 76 isgieatex tltaslthmuesgllscttahpreﬁum rvdthémthe internal

interipor nber 68 t dto

LIS 66 SRR sy afiined B ot 6 S0l Gt b the vaive
maMbdr willlte SirgeaMewRas tefvalvé te\\BedBOroORIF6Ent fluid flow through the
PCT/ US2003/ 037735 the val ve nmenber into or away from

poRedbls msispipk of éhevéal‘éﬁe asserpilih BasEally the digehragm 66 is compressed
r ' .
%{r{ng% ﬁ@ghlyg rr%e {(/)erﬁcg%gét)@%% nfg@ e V\il séaﬁ todéeﬁlﬁﬁ%leéélg% Vtgerewrth.
Dngeothe rﬂ\ad/\/a;e5$m®m tchmnbcal70 esubsiddscthe diaphfagirh eysmtresamewand as
n_the cha 7 ter tha e-sel.ec
U PR Prr i’ P SnraRR G ta0BF b S oBME SRR Y sgppion fia
Ays t}&mg‘htth@péi@léaﬁl@mké}em/tﬁé Vv RMAEmI2 tovhke louFRM FoRC18, through
nd_t he val ve er wll be urged towards the valve

H’Perr@r?ﬁéroné%thf’ﬁmﬁ?sé%ﬁﬂd #8% d fl ow through the
perneabl e material of the valve assenbly. Basically
t he di aphragm 66 is conpressed forcing the valve
egpe v Vms;sémbldv@fng@, preprat ynyleptionsmay be @seseinl dnyglystem that

s [

EE&%% ﬁllgilglg& g gs % g&el? %FI E)Jggéﬁg élgé eér?'n H’é‘%ﬁ lgeable lavel as the
65 passhs:)ﬂmough aﬁo@crrmec@ oqultlhmbﬂ‘tehaa msﬂsmaﬂwﬁoppﬂsé&blsy@em may

f.the valve er, to establish fluid hr qugh

e EmbEi heTOH B o ST 1 (Factdb A Proreig it g open and

au&ﬁhamﬂ@gﬁ¢ of8, through chanber 70 and on to the
processi ng tooI at 80. 15 The perneabl e val ve assenbly

of the present invention nay be used in any system
that reduces highly-pressurized gas in a cylinder or
process line to a | ower, useable level as the gas

passes through another piece of equipnment that uses a
val ve poppet. The systemmay further conprise a

bel | ow system or springs that react to a pressure
differential to open and

12
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cl ose the val ve poppet. 20 12 WO 2004/ 053367

PCT/ US2003/ 037735 CLAIMS That which is clained is: 5
wazoodopssneabl e fluid val ve assenbly for del i ve€HUS$003037735

fluid froma fluid source to a downstream processing

tool conprising; an inlet port for conmunication wth

an outlet of a fluid source for flowing fluid from

the fluid source; a perneabl e val ve device positioned

treamfromthe fluid source conprising a 10

val ve nenber and a perneabl e val ve seat nenber;

wherein the val ve device is adapted for novenent

Thettwheenis alagead ising position that blocks fluid flow

through the inlet port and an open position that

permts fluid flow through the inlet port and val ve

1devi gepermbebiceflnidtvabve\vademblynforidelivelasf a firidr som enfthidschiree to a

second end and the first end 15 is positioned in the

deypetiean BrRcesSedP Y iCATPHE G al ve seat nenber has an

abut i RetfgoktSor AEmBMYAtRE vith QUbdtle0Wr a MidEsource for flowing fluid

t her et hr ough for acceptance of an extension attached

from the flpidgevrce section of the second end of the valve

MemberemAlfle WRSE Bivice JoSitiaitdtdol@rehin Bdm BRAWE sduRE comprising a

val ve seat nenber comprises an insert that is 20

velya frembengidy peondablpuebrd séabmembgragenent with t he second

end of the,valv nber. and, f ' | uid. .
per meabl " REPE Ffea‘frg? odr%wf F8A g?pée?d%’%%g%s&fl ﬁ{éeh??‘%ﬁ a;y 6@%“8 posttion
t he fHatbldclsofifi€ @owtthroagtgthe tiflet porl 2at ap@pén positionitkat permits fluid
per neabl e section of the valve seat nenber to the

downdewdasyethe sl 2r gnd vie dRHERH t he val ve device is

in the OpP&ReRRThd VA mé&Rbet haslh BrsPSidBARY ®RcdrldWing aN@ihe Eirst end
assenbly according to claim1, wherein the fluid

sour éepositioned ipithesslgtpared tank. 3. The perneable fluid
val ve as S\%Hgle% B 929(/9 L&Qm%ﬁb&l 1At Th %butym§ Bt Bnd Hzﬁfin\éatlnvcﬁltﬂow

menber
bore therethrough for acceptance of an extension attached to at least a section of the

second end of the valve member; and
wherein the abutting first end of the valve seat member comprises an insert that is
conformingly configured for engagement with the second end of the valve member and
fabricated of a fluid permeable material for transference of the fluid from the fluid source
through the inlet port and the permeable section of the valve seat member to the downstream

processing tool when the valve device is in the open position.

2. The permeable fluid valve assembly according to claim 1, wherein the fluid source

is a pressurized tank.

3. The permeable fluid valve assembly according to claim 2, wherein the valve member
is an elongated structure comprising a first end extension having a reduced cross-section
relative to the inlet port to provide sufficient area for passing fluid through the inlet port

around the valve member to pass through the permeable section of the valve seat member.

13
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is an el ongated structure conprising a first end
ext ensi on having a reduced cross-section 30 relative

W eootlos336hl et port to provide sufficient area POF/US2003/037735

passing fluid through the inlet port around the valve
menber to pass through the perneable section of the
val ve seat nenber. 13 WO 2004/ 053367

CT/ 7 e fluid valv
LosernfyPERgBlfing Flye SREmRFA = Guiap sl Fin beapive sea
mmbc&r futthiert ComprisesTpi iostgidwabore Uhdoh ghvieOsetid EDkBNed BE the fluid
sectl n fahricated of the fluid perneable material in

eI atealin thho Al sepigReplse dPR/icFRIVIAg pibin estensieniagiiched to the

@E&rﬂcé}ﬁdott e WVAGe n%%@ln QVh%fégl &k did @ﬁYﬁély %it%glrt?% bore to allow

wherein the pin seal |ng y fits
mpyesenbinthe/egre hut Subﬁtanhdlwgd@ebﬂmld passagedimbiigtl thy bore lumeake fluid
%hﬂ#ﬂ passage through the bore fromthe fluid source.

e perneable fluid valve assenbly according to
claim4, further conprising a chanber surrounding a

i ap n1th efin s an interior, volu i sol at ed .
fr om egf}? ﬁ V&l ASpesRhly L?rf)‘?é’f({"é%ltﬁ Sgenl? He firthey gomprising a

aabaNdurdisiieng @@h@ﬂra@dnt thatt A& 4h ﬁferﬂbf" %Mﬁ&la VQIEIRES pressure
to._control the novement of the valve nenber in a

FRAHBRS e 6F B Halve MemoRiand crasaetvith fegeof e slvegember to
RAEHI thOMovdHhdnt ofnP 5&9§§Mgtﬁbéi'n§ § Gk nl%lt re Pa%s%?@al&g}ﬁem er in the

interior volume of I aphragm and the interio
seplingcieaition univoy prsssuteedifferental retwiserr thee anteiier \@IJEIIB of the diaphragm

able flu val ve ass

B Rfor o i RSETRE e i e PeT B8 rent
means positioned near the first end of the valve

and hol di e valv menber in the sealing
é;ﬁ& i npem?ea%%éh gu%e?’ BiSEmplyFgordiney to alég%r?mfyrther comprising
rosiiént Ghaafls hokitedndd M thoIRE 8hd)of AR RIVR RSHERSh®Roldd the valve
has a reduce cross-section tip to provide sufficient
nagyaReE in the sepingpasitiosw bore for filling of the fluid
source when the valve nenber is noved to the fully
open position. 8. The perneable fluid val ve assenbly
7ac corldie pemnteable lflaidmalyve asdemblyi ancd:rﬂnag peclaimed) lvéhereietht piarextension

' [ ert S t he..out f| ow .bore

1§ 3 98 eE Rl Rl B RepOsine STEBR st Bahiy bos, fopfiing of
thefliid dodrey wﬁbn&ﬁdﬂ‘adl@l hignbel i4ir6ovied @3Mha fifllylpeh SRMoEE

container to a downstream processing tool while

reduci ng uncontrolled discharge of fluid fromthe
g:ont gheesmdabi@ fluid valve assembly according to claim 1, wherein the permeable

section is an insert surrounding the outflow bore that traverses through the valve seating

member.

9. A method for discharging fluid from a fluid source container to a downstream
processing tool while reducing uncontrolled discharge of fluid from the container, the
method comprising:

connecting an outlet port of a fluid source container to an inlet port of a valve

assembly device comprising:
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met hod conprising: 30 connecting an outlet port of a
fluid source container to an inlet port of a valve

W@ s®entd3y7 devi ce conpri sing: 14 WO 2004/ 05336 7PCT/US2003/037735

PCT/ US2003/ 037735 a val ve nenber and a perneabl e
val ve seat nenber; wherein the valve device is adapted
;lor. :jm;/lement hbetvv(re]enha sealing position that bl ocks

ui ow t hrou the .inlet port gnd an open position
t hat 2 pYGRERLF 2 @permpqw\?‘{aﬁw @tﬁn‘i"ﬂ’g;i nl et Ioporlto and
val ve dewie8sin theWaBt Bbvicdib edapild 6 hidrhent Jeteeen afsealing position
end and a second end and the first _end isoﬁlgositi oned

i n t thet bladletilvgblew twprahehtinigi@oy and an seep PRt diat Regguts fluid
an aﬂéj‘%{ﬁﬁr%ftké‘ ifet g&gada%lv@geﬁ&;om flow bore

t herethrou or acceptance of an extension attached

to at | easherein seciaivermanibet hes a Scendding adeewnd ppbangfh frst end
menber; and 10 wherein the abutting first end of the

val vbgpgélgf’ner‘?é’i‘rﬁ’@r‘ﬁ%té’ tises an insert that is

cogf 0 ; m ﬂ@heteiﬁlqlm‘ Ve nfﬁt hanbe ngage Arntingditshentdiaving corngtflow
end of the valve nenber and fabrjcate f fluid ..

per mBeis|tergarough for agegptance 2h% eriehiog a“%“?w‘? it dopigyar the
the GhdloRQiitRG ahbRUBA bRe i NIt port and the

perneable section of the valve seat nenber to the :
downst r eawhpeindesaintipgtie) endiof they yalve seal membee cofaRHsggan msert

is in the,open it L.0n: f ' i f
ol Loy BRSSPI O o
per meabl evaled membaeatl fateivhted of o dinfd pawmpable material for transference

downst r ea rocessi ng, tgol.. 10. roeable v

assenbl y g%ﬁ‘e (,fﬁlﬁf ?‘%‘P ng’en gu‘ﬁasg Vg Iﬂ!ié\c}‘&?vﬂe %ng% Y nﬁ%n\éﬁ}é? permeable
pressure ﬁéct—ibﬁj(l)f ROV S e fendntbed td thylswiBress pioeessing tool when the
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qaﬁtmmw,@utﬂwepm tb ¢ dpwoitigera dracewsmetedwi ng 1 ui d when

t he

10. A permeable valve assembly for controlling gas delivery from a higher pressure fluid
source to a lower pressure processing tool comprising:
a valve poppet movingly engageable with a valve seating member; and
a fluid permeable insert positioned between the valve poppet and the valve seating
member,
wherein the fluid permeable insert is isolated from flowing fluid when the
valve poppet is sealingly engaged with the valve seating member tl)lereby preventing
fluid flow through the valve assembly,
wherein the fluid permeable insert provides a diffusional path for transfer of
all flowing fluid from the higher pressure fluid source when the valve poppet
is not sealingly engaged with the valve seating member, and
wherein the permeable insert can be inserted into the sealable and

engageable surface of either the valve seat member or the valve poppet.
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25 val ve poppet is sealingly engaged with the val ve
seati ng nenber thereby preventing fluid flow through
W b@40sd392 assenbly, wherein the fluid perneabP@r/usmes/037735
provi des a diffusional path for transfer of all
flowng fluid fromthe higher pressure fluid source
when the val ve poppet 1is not sealingly engaged with

t he val ve ati.ng menber d .30 wherejn . .the reabl e

1} s eh PEROBARGEPE GtIoPhIGL A SBA ol B AR B ot ourte o a
dERERCEABIResitk i Bofristigt her the val ve seat nember or

the val ve poppet. 15 WD 2004/053367 PCT/ US2003/ 037735

11. #0 péetpestPecammymHcalign vath-ansaist of # Gpidgopyog der llgying fluid

f{olmut{l'lgﬂfn{d%%r@e;f' uid source to a downstream processing
ool "conprising; an inlet port for conmunication with

an oatvabt defica pbiitiordd slowmstesamofrom| thevflwigl $duededeoniprising a valve
the fluid source; a val ve devi ce positioned

I Gﬁﬁg?g%ﬁﬁﬁ?FgﬁFpﬁém?luid source conprising a val ve

menber angheeil &lewalve daticore alpted fahaseinent beewaealasealing position
device i s adapted for enment between a seal i . .
posi ibHocHNG Fpegush e dpisngt: 4 AB BFY RRROP A permits fuid
por t fgRGhBIHARERIRPST dddoReliglicher mits fluid flow
through the inlet port and val ve device, 10 wherein

the val Vewhq;ﬁpéhe 18, Igerl?bef h3s aeﬁfgt eélﬁ@n(.éa §qgegc}]a1dewa§rein the first
mergﬁ&‘iségﬁicfdeﬁﬁ{theﬁﬁ@gblﬁ' fgsitioned in the inlet
po an e va

re; ereint ve seat menber has an _
abut ti ng Whersih therdalvaseaigmembarries anha@nginigr fnsigbnd baving a bore

accept ance of .an extension attached, t.o.at | .

oot Berilpuy o ReGRbRE U St BRI GiabGah i 288!  Jectiop of the
wher gédand bl FXHeiabi @dendlr;ai@ second end of the val ve
nmenber is fabricated of a quicfi per.neabl e mat.e

ri .
for transWareiRdke efensinr akthe segond eidh of e afvgireemhst, }‘ng@bmated of

throyghiq §ABedp Rhte® Fr trahfiBreRQI BRI B INSAN s@fice through
the val ve nenber and the outfl ow bore of the valve

seat thesinlotport, thetiivemenblarestensiamhihe elye magberga thraiflew pore of
valv ?hedvea Ve %8t nitmblr to T &%@&J&&Sﬂr&e%ﬁlg tool when the valve device is in

an open position.

12.  The permeable fluid valve assembly according to claim 11, wherein the fluid source

is a pressurized tank.

13.  The permeable fluid valve assembly according to claim 11, wherein the valve
member is an elongated structure comprising a first end extension having a reduced cross-
section relative to the inlet port to provide sufficient area for passing fluid through the inlet
port around the valve member to pass through the permeable section of the valve seat

member.

14.  The permeable fluid valve assembly according to claim 13, wherein the valve seat

member further comprises a bore through the section fabricated of the fluid permeable
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20 12. The perneable fluid valve assenbly according to
claim1ll, wherein the fluid source is a pressurized

W0 2004/053887 The perneable fluid val ve assenbl y BCUSZ03I037735
to claim1l, wherein the valve 25 nenber is an
el ongated structure conprising a first end extension
having a reduced cross- section relative to the inlet

gﬁ t.0 pro ide sufficient area for passing fluid
fe5elgh th Yerfeitmerpsr forpesiiiee 4 B eiengien ptaehed totthe second end

pRss vhive %ﬂl’l&eﬁ RecRE! 6 P ?eaﬁx?@f ﬁ%r\zvlﬁﬁ RSV ]I oW ifivement in
nmenber . . The perneabl e val ve assenb
ﬁl@&@eﬁedmh@bet@t@llﬁrqdvqes ﬂumﬁ@gmﬂatdmgh thelbers fomathe ﬂmmoerce
further conprises a bore through the section
fabricated of the fluid perneable 16 WD 2004/ 053367

PCT/ USROBBHED7 B8&id vabieedsiealbly Bccohiingy @l Mgins Bﬂtfuffﬁémgnpnsmg a

f.or .recei vi extension attached to the secon

eipee ol f e daharcim HHaRe 5P dsING Rgm pressure

EdnliBiond tfttrBank BLhE QYRR 'élém%htl &Weﬂ@a‘é%ﬁﬁ tﬂerbm bPe le{xg member to

but substantlall%-re uces flui d passage throug
F

trsirel the sevemet pf e yalsomember ip a ngunnerieat peémetab Ivaivef enbler in the
é’e@hﬂgepd'%ﬁﬁﬁ 'H'Hjuya gfég%ged&@@re}l@al ¢ @egﬁ ilh% ntfer%‘iI vo?um«% gL the diaphragm

conpri si ng sarround

@mfthmmwrlamﬁ thet éhainber moles the valye hmneelr tf) mmppm pesRiohe

condi tions upstream of the valve el enent and engaged

with the pin of the valve nenber to control the

rﬂav eriehet pedhedblee flvidl Vz&vd’fﬁdﬁ’@tﬁbl | d&c&dﬂi@ NB edlaibaN 88, futhé Snprising
val ve nenber in the sea %@p03|t|on until a

Tﬁﬁl el Jreang pesitigned, pea the, firshesad, Of Yahteanember\afl (hetdingf the valve

inbEb& 2B kAUA pditicRnd the interior of the chamber
noves the valve menber to the open position. 16. The

perneabl e fluid val ve assenbly according to claim15,

rt i Si i.on
Foc e GOBBINEIAR, 65 Sl TR ST, 806 e i
gxégngien haearbarowed tiphte pseddd swifiges ispdce in th]3530ﬂ67for Tilléhg of the fluid

ble fluid valv | ding to claim 14,
DEPSRED e ool ol EnErao e Bt poiBen ¢ ) 1o

provi de sufficient space in the bore for filling of
he f| ui source when the valve nenber is noved to
{She At ogp@h dbssgqrglpg dluid from a fluid source container to a downstream

processing tool while reducing uncontrolled discharge of fluid from the container, the

method comprising:

connecting an outlet port of a fluid source container to an inlet port of a valve
assembly device comprising:

a valve member and a valve seat member;

wherein the valve device is adapted for movement between a sealing position

that blocks fluid flow through the inlet port and an open position that permits fluid

flow through the inlet port and valve device,

wherein the valve member has a first end and a second end, wherein the first

end is positioned in the inlet port; and

wherein the valve seat member has an abutting first end having a outflow
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20 18. A nethod for discharging fluid froma fluid
source container to a downstream processing too

wakiokesazeduci ng uncontrol | ed di scharge of fl uiBICT/D82003/037735

the container, the nmnmethod conprising: connecting an
outl et port of a fluid source container to an inlet
port of a valve assenbly device conprising 25 a

val ve nmber and. a val ve seat nenb

val VE ng\?feggo‘j‘@dfgﬂﬂfﬁ?%ﬂm? 8f ten tt%cwmeear% T%ellst} seFtlon of the
POSi §edcotill entldBthe VRS kembb bt f | OW t hr ough the inlet

port and an qpen position_ that

eHntsf uid flow. .
through twketeinfherexisarion aiihe AP e B uionted of
val v £fiShor Gfls B0 fRONGACH OTTeI Bource
t he ?ﬁ{}?ﬁ%%é&ﬂl% Ieimlimfglpos,lrtl o%ed |not he inlet port; and
wher einmindnehmaply dhe sdet pratisaougindeaperapale ierignsion f the valve
end havi 0440533 it
PCT/EE%%ﬁ%fﬁggyﬁgu Ooré&?xéiéghégﬁaﬁ ?ormg%%é%tgﬁc%“%? s
an epﬁﬁﬁﬁm@ﬂxﬁWhamhedMVQdammhemanopquﬁtmonn@f t he

second end o the e nenber:; and rei th

ext eHSVES fglg t};éeeﬁllaﬁ SOULGEFO {ainleh@m{}lmﬁ% H@h%o pleréneable valve
A@iel SatRHnOdutiéw EJ)I‘#’toda. dRmeRaR Rodeadigd toal. f or

transference of the fluid fromthe fluid source 5

container through the inlet port, through the

per neabl e extensi on of the val ve nenber and the
outfl ow bore of the valve seat nmenber to the
downstream processing tool when the valve device is
in an open position; and flowng fluid fromthe fluid
source container through the inlet port, perneable

val ve nenber extension, outflow port to a downstream
processing tool. 10 18
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